ABSTRACT -Twenty-four Saanen goats (15 multiparous and 9 primiparous) from 21 days prepartum to 200 days in lactation were used to evaluate milk yield and composition. Animals were randomly distributed in a 3 × 2 factorial arrangement (3 diets × 2 parity orders) and fed a 40:60 forage:concentrate diet composed of soybean meal, soybean meal + dry yeast or dry yeast as protein source, plus ground corn, mineral supplement and corn silage. The protein source did not influence the body weight of pre and postpartum goats. Prepartum, postpartum and postpeak dry matter intake (DMI) were not altered by diets. However, goats fed the diet containing dry yeast as protein source had lower DMI in late lactation. Milk yield and feed efficiency were not affected by diets. Milk components, acidity and somatic cell count were not influenced by diets during all lactation phases. However, fat and total solid contents postpartum were higher for primiparous goats and somatic cell count postpeak was lower for multiparous goats. Dry yeast can be used to replace soybean meal in diets for lactating Saanen goats.
Introduction
The growing concerns with food and human health have brought about an increased interest for goat milk, because it is a nutritious, healthy and functional food. It has several elements needed for human nutrition such as sugars, proteins, fats, vitamins and minerals. In addition, goat milk can also be used in cosmetic products. These characteristics make the goat milk a product of great perspectives to the consumer market with growing tendencies.
Several factors can influence goat milk production and composition, such as diet, breed, lactation stage, climate, genetic factors, and the associated action of these factors in the environmental conditions of each country or region (Queiroga & Costa, 2004) . However, nutrition is the main factor that influences milk production and composition (Morand-Fehr, 2005) , and fat is the most sensitive milk component to nutritional changes, whereas protein, lactose and minerals are little influenced by feed (Pulina et al., 2008) .
Feed intake is the main factor in performance and production efficiency, and its study is necessary for the formulation of diets, to predict animal performance and to plan and to control the production system (Pina et al., 2006) . Therefore, when alternative feeds are included in the diet, the ability of the feed to influence the animal performance should be evaluated.
Dry yeast, a by-product of ethanol industries, is composed of inactive cells of Saccharomyces cerevisiae,
which is a rich source of protein, vitamins (mainly complex B) and minerals such as iron, zinc and selenium. It also has a carbohydrate fraction (20% to 40%) consisting mostly of cell wall and a significant amount of nucleotides (Araújo & Silva, 2009) . Therefore, it is an alternative feed used for livestock feeding.
This study was conducted to evaluate the milk yield and the composition of lactating Saanen goats fed diets containing inactive dry yeast in substitution to soybean meal.
Material and Methods
The study was performed at Fazenda Experimental de Iguatemi of Universidade Estadual de Maringá. Twentyfour Saanen goats (15 multiparous and 9 primiparous) from 21 days prepartum to 200 days in lactation were used. Goats were assigned at random to a 3 × 2 factorial arrangement (3 diets × 2 parity orders) based on body weight and milk production for multiparous and body weight for primiparous cows.
Animals were allotted in single pens with free access to water. Body weight was recorded weekly until 60 days of lactation and every 15 days after 60 days of lactation.
R. Bras. Zootec., v.41, n.10, p. [2249] [2250] [2251] [2252] [2253] [2254] 2012 The treatments consisted of three different total mixed diets (Table 1) , for all productive phases, containing forage:concentrate ratio of 40:60, composed of soybean meal, soybean meal plus inactive dry yeast or inactive dry yeast as protein source, and ground corn, mineral supplement, limestone and corn silage (Table 1) . The inactive dry yeast (Saccharomyces cerevisiae) had 95% of DM and 40.4% of CP.
Diets were formulated to meet the energy and protein requirements of goats averaging 60 kg of BW and 3.0 kg of milk/day from the NRC (2007). All goats were fed ad libitum (10% orts) twice a day (09:30 and 16:00 h). Dry matter intake was calculated using the dry matter (DM) from total mixed ration and the DM refused in orts.
Samples of total mixed diets and orts were taken once every two weeks and polled per diet and animal. All samples were frozen at -20 ºC for subsequent drying at 55 ºC and milling thought a 1 mm screen.
Dry matter was determined according to method no. 934.01 of AOAC (1998). Ash was determined by combustion in a muffle furnace according to method no. 942.05 (AOAC, 1998 Sniffen et al. (1992) : TC (%) = 100 -(%CP + %EE + %ash).
The dietary rumen degradable protein (RDP) content was calculated according to the model of the NRC (2007) . The values considered were 72.5%; 42.2%; and 64.4% for corn silage, ground corn and soybean meal, respectively. For inactive dry yeast, 80% of RDP from the crude protein was considered, because about 20% from the nitrogenous content are nucleic acids (Amorim & Lopes, 2009) .
Goats were milked manually twice daily (07h30 and 15h00) and the milk yield of individual goats was measured on electronic balance at each milking. Lactation was divided in three productive phases: pospartum (until 60 days of lactation), postpeak (from 60 days to 130 days) and late lactation (from 130 days to 200 days of lactation).
Milk samples were collected every 15 days in the postpartum from each goat for two consecutive milking sessions and pooled on a yield basis. At postpeak, milk samples were collected once a month.
For chemical composition determination, milk samples were stored at 4 ºC with a preservative (with 2-bromo-2-nitropropane-1,3-diol) until analyzed for fat, protein, lactose, and total solids by infrared spectroscopy (Bentley model 2000; Bentley Instrument Inc., Chaska, MN). Milk somatic cell count (SCC) was obtained using an electronic counter (Somacount 500, Chaska, MN) as described by Voltolini et al. (2001) . The equipment used is calibrated for cow milk analysis. At the same time milk acidity was measured according to the AOAC (1998, method n o . 947.05), using the Dornic solution.
The data for milk yield and composition and feed intake collected in the experimental period, were analyzed using the following general model:
Y ijk = µ + D i + P j + DP ij + e ijk in which: Y ijk = dependent variable; μ = overall mean; D i = effect of diet i; i = soybean meal, soybean meal + dry yeast, or dry yeast; P j = effect of Parity j; j = 1 for primiparous and j = 2 for multiparous; DP ij = interaction between diet i and parity j; e ijk = residual error.
The data obtained were analyzed using analyses of variance of the SAEG system, version 7.0, developed at Universidade Federal de Viçosa (2007), and the differences were evaluated by the Tukey test (P<0.05).
Results and Discussion
Body weight was similar between diets for primiparous and multiparous goats in all lactation phases (Table 2) . However, multiparous goats showed greater body weight than primiparous. From prepartum to postpartum, primiparous goats lost 9.26 kg of BW, while the multiparous lost 12.74 kg of BW. Great part of the difference observed is related to the weight of the conceptus and fetal membranes; because newborn kids of primiparous goats weighted 4.88 kg and newborn kids of multiparous goats weighted 7.29 kg, and 33.3% of the offspring from primiparous were twins, whereas in multiparous goats, they were 73.3%. However, during the lactation, goats recovered the body weight. Primiparous goats showed higher average total body gain (14.30%) than multiparous goats, which is related to the body development of younger goats.
Dry matter intake (DMI) was not influenced by diets at the different lactation phases, except for late lactation, when goats fed diet containing dry yeast had 28.40% greater DMI (Table 3) . However, when the dry matter intake in percentage of body weight was compared, no differences were observed (Table 4) .
Multiparous goats had greater prepartum, postpartum and postpeak dry matter intake sicompared with primiparous goats. However, late lactation dry matter intake was not affected by parity. Greater differences in dry matter intake due to parity were observed in postpartum, when the dry matter intake of multiparous goats was 53.3% higher than primiparous, and in percentage of body weight, intake was 18.5% higher.
The reasons for the greater postpartum dry matter intake (kg) in multiparous goats compared with primiparous are probably related to greater body weight of multiparous (61.97±2.26 vs. 47.32±2.92) that tends to increase the requirement of nutrients for maintenance. Differences in the dry matter intake of dairy goats due to body weight were also reported by Lima (2010) , which agree with the current experiment.
Dry matter intake (%BW) was not influenced by experimental diets or parity in phases, with average 2.26%, 3.63% and 3.26% for prepartum, postpeak and late lactation. These values were higher than the observed by Zambom (2006) , who reported values between 1.05 and 1.67 kg/day (1.18 and 2.17 % BW) of dry matter intake from prepartum and 2.21 kg/day (2.93% BW) of dry matter intake from 60 days in milk for Saanen goats fed a corn silage with 40:60 forage:concentrate ratio.
However, Mendes et al. (2010) partially replaced soybean meal by urea or starea in diets with 40% corn silage of lactating (110 days) Saanen and Pardo Alpina goats (primiparous and multiparous) and reported 2.24 kg DMI/day (3.40% BW); the values were similar to the observed in this study. These variations may be related to body weight, productive stage and diet composition.
Milk yield was not affected by diets and was similar between the lactation phases (Table 3) .
Production peak was on days 88, 82 and 46 for primiparous and on days 54, 42 and 49 for multiparous goats for soybean meal, soybean meal plus inactive dry yeast and inactive dry yeast, respectively. Primiparous goats had peak production later than the multiparous goats, reflecting different productive characteristics between the parity classifications.
Feed efficiency was not affected by diets and parity (Table 5) , with an average of 1.54. In a study with goats, Zambom et al. (2005) reported 1.58 of feed efficiency for Saanen goats in early lactation fed diets with different forage:concentrate ratios. Rodrigues et al. (2007) reported values from 1.18 to 1.34 of feed efficiency for Alpine goats (60 days of lactation) fed diets with the same amount of energy but different levels of protein. However, Lima (2010) reported values from 0.89 to 1.45 of milk yield efficiency for Saanen goats from 60 days of lactation and Mendes et al. (2010) observed 1.15 of feed efficiency for goats with 110 days in milk. Thus, milk yield efficiency may be related to the productive potential and the intake capacity of each animal.
Milk protein and lactose contents and acidity of milk were not affected by diets or parity (Tables 6 and 7) in all production periods. However, postpartum milk fat and total solids were higher for primiparous goats (Table 6 ) and somatic cell count was lower for multiparous goats in the postpeak phase (Table 6 ).
The lower fat and total solid contents for multiparous goats are caused by the dilution effect as a consequence of the higher milk yield (Table 3) , which directly affects the milk fat content (Kala & Prakash, 1990) . The milk protein contents obtained agree with the range (2.64 to 2.96%) reported in the literature (Rodrigues et al., 2006; Queiroga et al., 2007; Vilanova et al., 2008) . According to Santos & Fonseca (2007) , the milk protein content is not much influenced by the diet, whereas 55% of the variability in the composition of milk has genetic origin.
For lactose, small variations were observed between lactation phases (4.29% in postpartum; 4.16% in the postpeak and 4.0% in late lactation). Lactose is synthesized and secreted at the same rate as the milk, which makes it the most stable milk nutrient (Pulina et al., 2008 ) and parity did not affect the lactose content (Tables 5, 6 and 7) . The values obtained are close to the values (4.10% and 4.04%) reported by Queiroga et al. (2007) and Lima (2010) , respectively.
Milk acidity values were in the limit range (from 11 to 18 °D or 0.11 to 0.18% lactic acid) according to Brasil (2000) , so the changes observed may be related to differences in carboxylic acid contents and the microbiological profile of milk.
The average value for somatic cell count exceeded the value of 1000 x 10 -3 /mL for goats proposed by Paape et al. (2007) . However, clinical mastitis was not observed. For goats, non-infectious factors such as estrus, season, milk production, parity and days of lactation can influence the SCC in milk (Paape et al., 2007) .
Conclusions
Inactive dry yeast can replace soybean meal in diets for lactating Saanen goats, once it does not alter the dry matter intake, milk yield and composition or feed efficiency during the different lactations phases.
